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GENBRALIZATI 01  OF  A.  N.  KOLBOGOBOT'S  CRITERION  FOR  ETALOATING  THE  LAN 
OP  DISTR IBOT ION  BT  EMPIRICAL  DATA 


G.  H.  Haniya 


(Pres anted  by  Acadeaician  A.  N.  Kolnogcrov  on  7 October  1949) 


Let  *1.  xt, . . . , x,  |>e  a set  of  independent  values  with  the 
foaeral  eoitiiMM  lav  of  distribution  P(z).  Furtheraore,  let 
x\,  x\, . . . , x'm  bo  the  sane  series,  but  in  order  of  their  nagnitudes. 

■a  at  11  call  the  eapirical  distribution  function  step  function 


s.(x)  » 


4C. 
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S (z) 


•t  X<xJ, 
at  z;<x<jc^1, 

at 


Ve  will  designate 

z£-  (AW-i'Wj. 


According  to  the  known  theoren  proven  kj  A.  N.  Kolnogorov  [ 1 ], 
for  each  X ^0  ani  randos  continuous  distribution  function  P(x) 

p{£>.<pL)-H.(D(X)-  1-22  (1) 

In  one  of  his  results  [2],  I.  T.  Sairnov  establishes  the 
asyaptotic  foes  el  a for  iiatclbitlM  D+: 

<2) 

Ve  will  generalize  A.  Kolnogorov  and  V.  !.  Sairnov *s 
correspondence  criteria,  considering  the  aaxiaue  deviation  for  a 
specific  section  (0  < «,<«,<  f)  of  the  growth  of  function  P(x). 
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Re  will  find  two  r endow  v«1mk 


Di  (0i,  et)  = sup  {S.  (x)  - F (*)}, 

£>«(01.0»)  «=  Sup  I S,  (x)  — F(x)\. 
«,</V)  <*. 


The  results  we  obtained  can  be  stated  in  the  fora  of  the 
following  two  theoreas: 


Theorea  1.  L»t  F(x)  be  the  continuous  function  of  the 

distribution  of  sack  of  the  independent  values  x,  (/=  l,  2, . . . , n), 

C_a_o1+0(^V„  ° <«_=!  = e,  + o(fL),  o<o,<o,<i. 


then 


1 * * 

(®i.  ®»:  A)  = 2.  yjTjp  $ $ h *<f”  r,)  *Zl  **** 


— IX*  * " 


V* <!=«' 


X — J)« 


•.(!-•,)  ’ V%,  (i—eD  ’ 

/?«,/EUZ£> 


L.  b'  _ A — 1X  (I  — ( 


(I-*,)’ 


•(*..*.) - rijp f*?  + 2Rzi*t  + 4l.  - rh?  tt-2****,  + . 

Puactioa  <b+(0„ e,;x)  can  also  be  represented  as  follows: 
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(®».  ®.;  x)  «=  2 <tK")  («>  ^ (®)-  «-a‘  2 (-^r~  ®w(«')  W'Hb'). 


Her*  <D<*>(x)  is  tie  n-th  order  derivative  of  the  noreal  integral 


®W=F$ 


In  the  nost  interesting  specific  case,  when  9t  * 1 - 9,  = 9,  we  will 
have 


t t 

©♦  (0;  X)  = J e-V.»  '•> dZl  drx  - 

— oo  — oo 

--drb  H 


•here 

f ^ , X-2X0 

»A0(i-o)  * v"e(i — o>  * 

■hence  we  will  obtain  (2)  at  9 * 0. 

The  ore  a 2.  Older  the  conditions  in  tireores  1 

P{D . (0{«>,  0(»))<Xn-V.}— ka>(0110,;  X), 


wherenpon 


t 


I 


I 
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0 » 


°(°i>  e»:  X)  = — p-=-  J J e~'M^  ^dzxdzt  - 


a 2 

»^i 

a*Ki~/p 


■*  ** 

$ 5 **>  dzt , 


where 


x-2*xe,  a X — 2*X  (I— ©,) 

**"FCT=t5''  p‘”  ' 

>e  can  represent  function  ^ (ei.  0»;  X)  in  a different  fore  as 

follows: 

® (®i.  ©«;  X)  - 2 «X"»(a)  «*">(*)  - 

-22  (-l)*-*  *-**■»•  2 

*-l  a-0 

In  particalar*  when  d(  » 0,  ••  • 1 we  ofctaia  ( 1) , i.e.,  the  case 
which  was  first  considered  by  A.  H.  Kolaogorov. 

•hen  0,  » 1 - 9,  = 0#  we  will  have  a nore  con pact  and 
syaaefcrical  expression  for  the  liaiting  function. 


This  aethod  Bakes  it  possible  to  theoretically  solve  the  problea 
of  the  applicability  of  the  theoretical  law  at  those  boundaries  where 
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the  material  which  is  available  to  us  is  sore  reliable  for 
comparison. 

The  proofs  of  theorems  1 and  2 are  based  on  the  theorems  of 
continuity  of  random  functions  and  the  Laplace  transform. 


Hoscow  City  Pedagogical  Institute  ineni  V.  P.  Potemkin 


Received  7 October  1949 
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